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FOREWORD

This report documents a study conducted between January and July 1976 at the Naval Weapols

Center, China Lake, Calif. The work was conducted under a target acquisition program supported by M1PR

RA 46.75, AMCMS Code 675702.12."6300.

The Joint Technical Coordinatin- Group for Munitions Effect. eness is sponsoring work on

air-to-surface target acquisition under its Joint Munitions Effectiveness Manual for the Air-to-Surface

Division. Current tasks include the summary of field test data from target acquisition tests, tactics for

using air-dropped flares, and the collection of data on terrain and foliage masking (intervisibility).

This report is a handbook for determining line of sight in different types of terrain. It was reviewed

for technical accuracy by Ronald A. Erickson of the Naval Weapons Center,
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INTRODUCTION

A pilot or bombardier/navigator must be able to see his target in
order to deliver a weapon. Line of sight (LOS) between aircraft and
target is vital. The distance from the target at which a clear line of
sight (CLOS) is available often is the limiting factor In weapon deliv-
ery. If the target is not seen until late in the attack pass, there is
Insufficient time for a good launch. If LOS is even temporarily broken
late in the attack pass, the target may not be reacqt.ired in time for an
accurate hit.

LOS is interrupted moet often by terrain, vegetation, man-made
.objtcts, and atmospheric conditions such as haze, fog, and smoke. In
addition to possible interruption by such objects or conditions, LOS is
a function of range and altitude; a shorter range to the target and a
higher altitude yield a higher chance of CLOS, as illustrated in Figure 1.

HIGHER

CLOSERF

•" *• "* • ' •N TANK

FIGURE 1. Existence of LOS is a Function of Range and Altitudo.
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The purpose of this handbook i to provide LOS information, as a
function of aircraft altitude and of range to the target, for various
types of terrain. The data can be used in mission planning to improve
the chances of locating targets.

TERRAIN SPECIFICATION

Terrain form is a function both of the shape of the landmass and of
vegetation covering that landmass. The terrain form may be described,
specified, or classified through:

1. A descriptive name, such as "gently rolling hills with scattered
forests" (accompanied, when needed, by narrative description).

2. Topographic maps.

3. Aerial and ground photographs.

All three kinds of terrain/vegetation specifications are includod
in this report for the first eight terrain types considered (A through
H1), for which data were collected in the United States. Those are
arranged in order of increasing masking., as follows:

Terrain type Vegetation type

A. Farmland, fairly flat Thick forests in distance

B. Desert, fairly smooth Scattered bushes

C. Farmland, rolling Thick forests, close

A D. Desert, moderately rough Scattered bushe.LlIHills, rolling

" E. Farmland, flat Thick forests, close

Y F. Hills, gently rolling S atterad trees

G. Desert, rough cattered bushes

H. Hills, sharply rolling Thickly scattered trees

It should be noted that terrain type D includes both desert and
hill measurements. Results were so similar that these two forms of
terrain were considered as the same terrain/vegetation type for this
report.

The final four kinds of terrain considered in this report (types
I, J, K, and L) are described as "typical British countryside." Infor-
mation for these was collected by the British Royal Air Force. No maps
or photographs are available.

4
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No attempt has been made to include all possible terrain/vegetation
types in this handbook. Among those missing are such maximum masking
conditions as jungle or forest where the possibility of CLOS is esson-
tially zero. Flat, open plains and large bodies of water also are
omitted since LOS there would be unlimited and unlikely to be a factor
In weapon delivery.

CRITICAL ALTITUDE

Critical altitude is the altitude at which an observer must be in
order to see a target from a given ground range. If an observer is as
high as or higher than the critical altitude, he will have a clear LOS
to the target. Critical alti'tude depends on terrain type and range; the
farther one is from a target, the higher one has to be to see it.

If, as in Figure 2, a circle is drawn around a target at a given
range from it and the critical altitude measured at many points on the
circle, the average critical altitude for that range tir that kind of
6errain can be computed, This average is the altitude from which one
might uxpect to have a CLOS about 50% of the time. A higher probability
lovel can be selected by including more (and higher) critical altitudes
of the sample. The graphs of critical altitude versus range presented
in this report show a 50% curve and a 97.5% curve.

FIGURE 2. Mmn Critiwd Altitude at Rane R is the Averse of AlD the Critical Atitudes, CA.

ii
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PROBABILITY OF LOS

By comparing the altitude with critical altitude, the probability
that LOS will exist has been calculated for each of the terrain/vegetation
types considered. This information is provided in the form of two sets
of curves that plot the probability of CLOS as a function of altitude and
of range, as shown in Figures 3a and 3b.

LAft

01

0 '

0 3000 s00n 0 8000 16000
ALTITUDE, M RANGE, M

(a) Probability of CLOS Versus Altitude, (b) Probability of CLOS Versus Range.

FIGURE 3. LOS as a Function of Altitude and of Range,

For choosing an altitude at which to fly, the curves like those in
Figure 3a will be the most helpful; i.e., at a range of 10 000 m, one
must be at an altitude of at least 3000 m for the probability of CLOS
to be 0.5. If one is primarily interested in how far from the target
a CLOS can be expected, the iet of probability versus range curves (such
as Figure 3b) should be used. For example, at an altitude of 1000 m,
there is a probability of 0.65 of having a CLOS at a range of 8000 m.
All altitudes given are altitude above the target.

DATA COLLECTION

Field measurements were made in the Mojave Desert and Tehachapi
Mountain areas of California, and in farmland-type terrain near Ft. Rucker,
Ala., for terrain/vegetation types A through 1I. Precise surveying equip-
ment was used to m,-asure the range and angle to masking objects such as
hills and significant vegetation. Man-made features and atmospheric
conditions such as haze and smoke were not included as masking objects.

'A later report will explaiiu in detail how measurements were made and
computations were performed.

6
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Terrain types' , J, K, and L were studied by the British RoyallAir
Forcue during target acquisition trials :.n support of the V/STOL Harrier.
Because the British data consist only of the angle to the skyline and do
not Include any ranges, they are not as accurate (or useful) as other
data in this report. Measurements were collected in "typical British
"countryside" for 60 sites. For this report, these have been divided
into four groups on the basis of the similarity of the probability of
LOS curw.s.

*,} USE OF HANDBOOK

Usurs of this handbook should read the terrain descriptions and
look at the photos and maps, comparing these with the appearance and
duscription of the areas in which they are interested, When the closest
match possible has been decided upon, a terrain/vegetation type can be
"assigned to the area of interest. LOS curves for that terrain/vegetation
type then can be studied to determine the probability of being able to
see the target at various altitudes and ranges.

There are five LOS graphs provided for each of the eight U.S. types
of terrain and vegetation. The first graph plots critical altitude

, vur•,us range for two probability levels. Next, there are four prob-
AbilLLy of LOS graphs. The first two supply probability of LOS as U
function of altitude and range when altitudes are 1000 m or less. The
sucond two provide the same information for altitudes up to 5000 m.

ý..

G'ilbert Ilaush. 'Riview of Tagpt Acquaistion Date Fromi RAF Tactical Trials." ptusented at the Tec~hnical
(uu1'uor:kiIjiI Piogrini Puanel W-6, 2nd Tochnical Session A~end~a, San Chimente, Calif.. M~ay 1974.
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LINE--OF-SITE DATA

DATA COLLECTED FROM UNITED STATES

A. Fairly Flat Farmland With Distant Forests (iee Figures 4 through 8)

"Fairly flat farmland with distant forests" sites are flat fields

in naturally forested land, where quite extensive areas have been cleared
for farming.

0)

...........
'-A,.W. . -.

AP

f--'-, 1;,Y

7,-7

FIGUIRE 4. Topographic Map of Fairly Flut
Farmland, Scala is 1: 50,000; contour interval is 20 IR.
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(a) Aerial view,

(b.) (rvuiid view,
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m PROBABILITY LEVEL

0c. 07.%

C~.

rO 1~2000 14000 160

I-G(3RI 6. Critical Altitude as :j Function of Range in Fairly Flat Frg
W ithf ores0ts in D isig ic, 

F iei n



NWC TP1 5908
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13. Fairly Smooth Doinert (see Figures 9 through 13)

Fairly sinooth desert terrain is characterized by low, gentle undu-
lations with a few abrupt low hills or rock outcroppings. Vegetation is
mostly creosote bushes loes that 6 feet tall and usually growing several
feet apart,.

4.4

Al.c
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(a) Aerial view,

(b) Ground view,

FIGURE 10, Phoographs of Fairly Smooth Desert Terrai"'.

14
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FIGURE 12. Average Probability of LOS in Fairly Smooth Desert as a Function of
(a) Altitude up to 1000 m, and (b) Rang.
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C. Gently Rolling Farniland With Close Forests (see Figures 14 through 18)

Thiq type of terrain is characterized by relatively smiall fields
cleared in forented, gently rolling land.

-e4

2 I 4 oorpi Mpo oln amad

Scal Is 1 5,0;cotu neva s4 t

18~



NWC I 5408O

(ai) Atiriul view.

(b) (iround view.

FIGU~RE IS5. Photographs ot Rolling Furildatil Willi (lOSO Furdsts.
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FIGURE 17, Average Probability of LOS in Gently Rolling Furmiend With Close ForestsIas ga Function of (a) Altitude up to 1000 m, and (b) Range.
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FIGURE 18, Average Probability of LOS In Gently Roiling Farmland With Close Forelts

as a Function of(a) Altitude up to 5000 m, and (h) Range,
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D. Moderately Rough Desert and Rolling Hills With Little
or No Vegetotion (see Figures 19 throuab 23)

Rolling hills and moderately rough desert terrain is c~haracterized
by terrain features with high frequency and low amplitude, i.e., many
small ups and downs.

~a'N

NjN

.. \'.

/ ~ <\ Alt

4- -4

'KAt

A,'

ft

"FIUR 19 Toogapi Map fRkngTran

SaeIs :4(A otu nevli 0A
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(a) Aerial view.

(b) Gtound view,

FIGURE 20, Photographs OCModorateiy Roughi Desert Terrain,
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q . PROBABILITY LEVEL
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FIGURE 21. Critical Altitude as a Function of Range in Moderately Rough
Desert or Rolling Nils With Little Vegetation.
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FIGURE 23. Avcrage Probability of LOS in ModerMtely Roligh Desert or Rolling HiUlt

With Little or No Vegetation as a Function of(a) Altitude up to 5000 m, and (b) Range,
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E. flat Farmland WithaCose Forets (see FWgum. 24 through 28)

This terrain type consists of fairly small fields cleared in dense
forests on flat land.

-~GR 24ff Toppahl Ma ovFat Farmland

Sae% i 5,0~caturItra s2)f

V-8
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FIGURE 26. Ctitical Altitude as Function of Raing in Flat Farmad With
Close Fomts.
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F, Gently Rollins Hills With Scattered Trees (s FiPures 29 throuih 33)

.?

Ot

...

*'0 

( ,.~

F I G U R E 2 9 . T o po.t a p h i c M a p o f G e n t l y R o Wn,
illis. Scale is 1:24,000; contour Interval Is 40 ft.
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'4V

(a) Aurial view,

(b) Ground view,

FIGURE 30. Photographs of ently Polling 11111s With Scattered Trees.
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FIGURE 31, Critical Altitude as a Function of Range in Gently Ro~Ung Hills
With Sciattered Trees.
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FIGURE 32, Average Probability of LOS in Gently RoWng HWit With Scattered Trees as
a Puwiction of(a) Altitude up to 1000 m, and (b) Range.
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Q, Rough Desert Wi(h Little or No Vegetation (see Figures 34 through 38)

This terrain is characterized by steep, rocky gullies mid ridges.

Yp A

C Nr I I I Z

FIGURE 34. Topographic Map of Rough Desert.
Scale is 1 :62,500; contour intervuli s 40 ft.
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(a) Aerfli vikw,

.-.. ..- . . ......

(b) Ground view.

FIGUREr 35. Photog"iplis of Rouoi Dcort With [ltdc or No

39
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PROBABILITY LEVEL

0-97.5%
.. []3- 50.5%

* ,'

II I I " i

0 2000 4000 6000 8000 10000 12000 14000 16000
RANGE, M

FIGURE 36. Critical Altitude as a Function of Ranp in Rough Desert With
uttle Vegetation,
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H. Sharply Roiling Hill. With 7thickly Scattered Tree (ofe Figures 39 througji 43)

j ths Camp '

17-

... .* ... ...
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(a) Aerial view,

(1p) G~round view.

FIG URE, 40. Phiotog raphs (it Sha rply Rolling Terrai Willi Thick ly
Scattered Trees.
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FIGURE 41. Critical Altitude as a Function of P.Ang in Sharply Rolling Hills

With Thickly Scattered Trees.
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FIGURE 42. Average Probability of LOS in Sharply Rolling Hills With Thickly Scattered
Trees as aFunction of (a) Althtude up to I ODD0i, and (b) Range..
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DATA COLLECTED FROM UNITED KINGDOM

The next group of data was taken from sites in the United Kingdom.
Critical altitudes were plotted only for the 50% level, and probability
of LOS for altitudes only up to 1000 m. No photographs or maps of the
terrain are available.

.I Most Open Terrahs (see Figures 44 and 45)

!(-.

CM

1000OO 2000 30OO 40O00 so00
RHNGE., M

FIGURE 44, Critical Altitudeas4 a Function of 8hmp inMost Open British Countryside.
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FIGURE 43. Averae Probability of LOS in MNost Open British Countryide au o
FuIntlun of (a) Altitude, and (b) Rang.
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J, Second Most Open Termin (see Figures 46 and 47)

I-U
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0 1000 2000 3000 4000 5000
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FIGURE 46. Critloal Altitude as a Function of Rago in
Sac.d !Vst Opeo Brtith Countryside.
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K. Most Closed Terrain (see Figures 48 and 49)
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0 1000 2U00 3000 4CI0 O 5000
RRNGE, M

FRGURE 4,, Critical Altitde as a Punction of Range in
Mot Closed British Countqycide.
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L. Secon~d Most Closed Terruin (sft Figates 50 and 51)
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Appendix A

DATA ON INDIVIDUAL U.S. SITES SURVEYED
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TERRAIN/VEGETATION TYPE A

Description: Farmlanid, fairly flat, with thick forest in distance.

Data available: Ground photographs, topographic maps, probability
of LOS graphs, mean critical altitude graphs (see Figures 52 through 71).

Number of lites surveyedt Five.

Site designations: TTH 1, TTH 2, HB 1, HF 1, ALN.

Approximate number of LOS measurements: 100.

I"8
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FIGURE 52. Site TTH 1, Ground Photograph,

J40f~~puahcMp.SueI
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FIGURE S4. Site TTH 1: Probability of LOS as a Function
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60



NWC 1T 5908

Si F•:RANGE, M

r0
t2WO

". (I,, 400

M(I),- 14500
,- ... . . . , - I N ~ t)

ALTITUDE,•M

I3 d
(b) ,.

. U SOGI 122W* -

I RNIIC, M v a 4M00

I: m.

i., 1

I I-M 401 b r kO4 8

MFNGEI, M

FIGURE 55, Sits ITH 1: Probblity of WS u a Function

of (a) Atltiude up to 51000 m, and (b) Rimp;, and (c) Mean
Critical Altitude as a Function of Range.
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IFIGURiL 56. Site ITI-I 2, Ground Photograph.

FIGURE 57. Site ITI' 2, Topugrwphic Map. Scale is
1:50,OOO; contoiir interval Is 20 fl.
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Critical Altitude as a Function of Ranse.
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FIGURE 60. Sito 11B 1, Ground Photograph,

.-- i
2 2 ". . "

S,. •. .., .: r,, , tr •. .

FIGURE 61, Sito 111 1,. Tu•liruphi Map, kuilo is

1:50,000; Conltour Iintrval is 20 At.
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FIGURE 64. Site HF 1, Ground Photograph,

V _

ZB

Ow 44-14

FIGNURE~ 65. Site HF 1. Topographic Map. Scale is

1 .5O,000; contour inteival Is 20 ft.
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FIGURE 68. Site ALN, Ground Photogjaph,

* /f ~ '(* ~. \

P4

N 64 t

,O( 74.~

FIGURE 69. Site ALN, Topographic Map. Scale Ii
1 :50,O000, contour interval is 20 ft.
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TERRAIN/VEGEtATION TYPE B

Description: Desert, fairly smooth, with scattered bushes.

Data available: Aerial photographs, grotnd photographs, topographic

maps, probability of LOS graphs, mean critical altitude graphs (see
Figures 72 through 93).

Number of sites surveyed: Five.

Uite designations: Y 1, Y 2, Y 3, Y 4, RDM 3.

Approximate number of LOS measurements: 100.
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FIGURE 72. Aerial Photographs of Sites Used To Measure
I'errain/Vegetation Type B, Showing Sites Y 1, Y 2, and Y 3.
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FIGrREi 73.eAeraial T PoBShowtogrpso Sites Use 4o andasDMre
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FIGURE 74. Site Y I, Ground Photogiraph.

a0 29 .Ile "02 ;

I 32 3

34

F IGURE 75. Site Y 1, Topographic MOP. Scale is
1:62,500 contour interval is 40 ft.
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FIGURE 78, Site Y 2, Ground Photograiph,

0.'.0

33 4
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FIGURE 81. Site Y 2: Probability of LOS as a Function of
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2.X

FIGURE 82, Site Y 3, Ground Photograph.

-J 2

FIGURE 83.,ieY3 opgahcMp &aeI

1:62,500; contour Interval is 40 ft.
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S..... ....

FIGURE 86. Site Y 4, Ground Photograph.
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iW,

FIGURE 90, Site RL)N 3, Ground Photograph.
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UJGURL 91, Site ROM 3, Topographic Map. Scale is
1: 62,500 contour interval 1.40 ft1



NWC TP 5908

/ 0~ 0
* O~ 2000f - 4000

p. .

,(a) 6000

1050011 • "-r-'l v - 12500
0 100 200 300 400 500 600 700 800 100 too - 145D0

ALTITUO,, M 14500

ALTITUDE, M

"�'�. 0

(b) A- 300
L + -- 450

__.,,__."___ .- 600

0 2000 4000 8000 8000 L00001320L46001iQ00
-900

RANGE, M

•. ,

0 2000 4000 6000 8000 i000012000IL4O00Lu00
RANGE, M

FIGURE 92. Site RDM 3: Probability of LOS u a Function

of (a) Altitude up to 1000 m, and (b) Range; and (c) Mean
Critical Altitude as a Function of Runge.

90



NWC TP 5908

iti

RANGE, M

a) 0. 2000

~Icb ~o~ atc ~ ~ ~sb~oo 10500Zoo 3ý3ooO vý, WO 125DO0.LT[TUDUM I 14500

SI 
-

I, .

14 6 ALTITUDE, M

(b) C' 0
0 1500

2 - 2250
. - 3000C 16000 - 3750

RANGE, M 4500

RANGE, M

FIGURE 93. Site ROM 3: Probability of LOS &Bas Function
of (a) Altitude up to S000 m, IMd (b) Rang.; anld (c) Mean
Critical Altitude u at Function of Ranse.

91



NWC TP 5908

"TERRAIN/VEGETATION TYPE C

Description: Farmland, rolling, with thick forests close in.

Data available: Ground photographs, topographic maps, probability
of LOS graphs, mean critical altitude graphs (see Figures 94 through 105).

Number of sites surveyed: Three.

Site designations: CHE 1, ID 1, DDE.

Approximate number of LOS measurements: 60.

92



NWC T1P 5908

FIGURE 94. Sit. CHE 1 , Ground Photograph.
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F IGURE 98. Site DHI 1, Ground Photograph,
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FIGURE 99. Site Dif 1, Topographic Map. Scale is
1:50,000; c.ontour interval Is 20 ft,
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FIGURE 102. Site DDE, Ground Photograph.
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TERRAIN/VEGETATION TYPE D

Description: Desert, moderately rough, with scattered bushes.
Hills, rolling, with scattered bushes.

Data available: Aerial photographs, ground photographs, topographic
maps, probability of LOS graphs, mean critical altitude graphs, (see
Figures 106 through 132).

Number of sites surveyed: Six.

Site designations: MSP 2, RDM 1, WC 1, WC 2, CM 1, CM 2.

Approximate number of LOS measurements: 120.
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FIGURE 106. Aerial Photographs of Sites Used To Measure
Terymin/Vogetation Type D), Show~ing Sites WC 1, WC 2, and
WC 3. (Site WC 3 was used in meiasuremnents of
terrakn/vegetatioii Type G.)
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FIGURE 108. Aerial Photograph of Sites Used To Measure
Terrain! Vege tation Type D, Showing Site MSP 2.
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FIGUREZ 109, Site MASP 2, Ctrotnd Photugraph.
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FIGURE' 110. Site MSP 2, To~pographic Mup. Sc ilu is
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FIGURE 113. Sit. RDM 1, Ground Photograph.
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FIGURE 114. Site RDM 1, Topographic Map. Scale
is 1 :62,500; contour interval is 40 ft.
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FIGURE 117. Site WC 1, Ground Photograph,
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FIGURE 118. Site WC 1, Topographic Map. Scale Is
1 :62,500; contour interval is 40 ft.
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FIGURE~ 121, Site WC 2, Ground Photograph.
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FIGURE 125, Silo CM I1,Groundl Photograph.
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FIGURE 129. Site CM 2, Ground Photograph,
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TERRAIN/VEGETATION TYPE E

Description: Farmland, flat, with thick forests close in.

Data available: Ground photographs, topographic maps, probabilityof LOS graphs, mean critical altitude graphs (see Figures 133 through 152),

Number of sites surveyed: Five.

Site designations: CE 2, CHE 3, CHE 4, IIB 2, SLC.

Approximate number of LOS measurements; 100.
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FIGURE 133. Site CUE 2, Ground Photograph,
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FIGUR[E 137, Site CHE 3, Grounnd Photograph,

FIGURE~ 138. Silo CHE 3, Thopughphc Map, Scale is
1: 50,000, contour interval is 20 ft.
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FIGURE 141. Site CME 4, Ground Phutugruph,
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FIGURE~ 145. Sie lI1P 2, Ground MU) wgraph.
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FIGURE 149, Site SILC, Ground Photograph,
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FIGURE 150, Site SIX, Topogrhaph~ic Map. Svalo is
1:50,000; contour interval Is 20 ft.
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TERRAIN/VEGETATION TYPE F

Description: Hills, gently rolling, with scatterod trees.

Data available! Aerial photographs, ground photographs, topographic
maps, probability of LOS graphs, mean critical altitude graphs (see
Figures 153 through 170).

Number of sites surveyedt Four.

Site designattons: OH 1, OH 2, SSP 3, SSP 4.

Approximate number of LOS measurements: 80.

FIGURE' 153. Aerial Photograph of Sites Used To Measure
Tarutin/Vegetation Type F, Showing Sites G1l I and GH 2.
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FIGURE 155. SiteGH I, Ground Photopraph.
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FIGURE . 156, Site Gil 1, Topographkc Map. Scale 14

1:24,000; contour interval Is 40 ft.
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FIGURE 163. Site SSII 3, Ground Photograph,
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FIGURE 165, Site SS? 3: Pobability of LOS as a Function
of (a) Altitude up to 1000 m, and (b) Rnrige; and (c) Mean
Critical Altitude as a Function of Range.
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FIGURE 167. Site S3? 4, Crowd Photograph.
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TERRAIN/VEGETATION TYPE G

Description: Desert, rough, with scattered bushes.

Data available: Aerial photographs, ground photographs, topographic
maps, probability of LOS graphs, man critical altitude graphs (see
Figures 171 through 192).

Nlumber of sites surveyed: Five.

Site designations: MSP 1, MSP 3, 14SP 4, RDM 2, WC 3.

Approimate number of LOS wmaurementst 100.
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SIITE MV i

""4.

FIGURE I171, Aerial Photographs of Sites Used To Measure
Terruit/Vegetation Type G, Showing Sites RDM 2 and MSP 1.
(Site WC 3 may be seen in Figure 106, page 103.)
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FIGUREi 173, Site MSP 1, Ground Photograph,
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FIGURE 174, Site MSP 1, Topographic Map. Scale is
1,62,500; contour interval is 40 ft.
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FIGURE 17, Site MSP I: Probablty of LOS as a Function
of (a) Altitude up to 1000 m, and (b) Range; and (W) Mean
Critical Altitude as a Function of Range.
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PIGURIE 177, Site MSP 3, Ground Photograph,

-. 4-

rinigil~.---

FIGURE 178, Site MSP 3, Topographic Map, Scale is
1:62,500; contour interval Is40 rt,
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FIGURE 17Q, Sito MSP 3: Probability of LOS as a Function
of (a) Altitude up to 1000 m, and (b) Rangle; and (c) Mean
Critical Altitude as a Function of Rang,
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FIGURE 18 1. Site MSP 4, Ground Photograph,

12 4,. . 4

I

FIGUJRE 182. Site MSP 4, Topographic Map. Scale 14

t;62,500; contour interval Is 40 ft.
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FIGURE 183. Site MS? 4: Probability of LOS ai a Functioni
of (a) Attitude up to 1000 rn, and (b) Range, and (c) Mean
Critical Attitude as a Function of Range.
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FIGURE 185. Site RDM 2.Ground Photolr&Ph.

-- a A-4)

FIGURE~ 186. Site RI)M 2, Topographic Map, Scale

is 1:62,500; cotOUr intov'ul is 40 ft.
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FIGURE 189. Site WC 3, Ground Photogriaph.
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FIGURE 190, Site WC 3, Topographic Map. k~ale is
1:~62,500; contour intervil is 40 ft.
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TERRAIN/VEGETATION TYPE H

Description: Hills, sharply rolling, with thickly scattered trees.

Data available: Aerial photographs, ground photographs, topographic
maps, probability of LOS graphs, mean critical altitude graphs (see
Figures 193 through 201).

Number of sites surveyed: Two.

Site designations: SSP 1, SSP 2.

Approximate number of LOS measurements: 40.

JI

FIGURE 193, Aerial Photograph of Sites Used To Meuure
Terrnln/Vegetation Type H, Showing Sites SP 1 and SSP 2.
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FIGURE 194. Site SSP 1, Ground Photograph.
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FIGURE~ 195. Site SSF 1, Topographic Map. Scale is
1 :24,000; contour interval it40 ft.
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FIGURE~ 198. Site SSP 2, Ground Photograph.
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